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DETAILED ACTION 

1. A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on February 23, 2005 has been entered. 

2. This office action is in response to the amendment filed February 23, 2005. Claims 1-20 
are presented for examination. 

3. The text of those sections of Title 35, U.S. code not included in this office action can be 
found in a prior office action. 

Claim Rejections - 35 JJSC § 103 

4. Claims 1-6 and 12-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shapiro et al. (USPN 5,257,363) (hereinafter Shapiro) in view of Boland et aL (USPN 
5,826,079) (hereinafter Boland), 

5. As per claim 1, Shapiro teaches the invention as claimed, including a parallel processing 
method for performing processing tasks in parallel on a plurality of processors comprising: 
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(a) identifying at least one area of a large processing task directed to a plurality of 
computational processes that can be grouped together as a task space (col. 5 lines 15-21; 
col. 13 lines 60-66) not dependent on passing of control of processing from an external 
process in order to complete processing of the computational processes of the task space 
(col. 13 lines 66-67); and 

(b) breaking down the task space into a plurality of self-contained task objects each 
of which can be executed in one computational step without requiring passing of control 
to or from another object (col. 6 lines 3-10), wherein each task object is defined with a 
computational step (col. 6 line 7) and at least one "data- waiting" slot for receipt of data 
requested from another task object to which the aforesaid task object passes a message 
for the requested data (col. 6 lines 8-10), and wherein once all the "data-waiting" slots of 
a task object are filled by the respective return messages, the task object can perform its 
defined computational step without waiting for any other input (col. 7 lines 9-11, 32-36, 
42-44; col. 8 lines 24-29). 

6. Boland teaches the invention as claimed, including: 

(c) scheduling the defined task objects of said identified task space so that each task 
object ready for processing is processed by a next available "unoccupied" one of the 
plurality of processors, by the sequence of: 

(i) placing a task object with an unfilled "data-waiting" slot in a "waiting" 
state in which it is not assigned to any processor (col. 1 lines 18-23); 
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(ii) changing the status of a task object to an "active" state when all of its 
defined "data-waiting" slots have been filled (col. 1 lines 23-26), wherein it is 
assigned to a next available processor in an "unoccupied" state, then placing that 
processor's status in an "occupied" state (col 4 lines 26-34); and 

(iii) changing the status of the task object to a "dead" state when the 
computational step to be performed for the task object by the assigned processor 
has been completed (col. 4 lines 38-45), and then changing the processor's status 
to an "unoccupied" state to be assigned to a next "active" task object (col. 4 lines 
26-34). 

7. The method of Shapiro is primarily concerned with providing a simple data flow model 
for complex systems (col. 1 lines 57-63). A Petri net representation is described that allows 
various tasks to be represented as nodes, while inputs and outputs are represented as edges (Fig. 
2). Shapiro acknowledges that this type of data representation is beneficial to many types of 
applications, particularly those that are complex or computationally intensive. Shapiro is 
concerned with representation of the data model, not with how the nodes and edges actually are 
scheduled on processors. Thus, a need exists for a scheduling mechanism that allows the 
abstract ideas presented in Shapiro to be realized in an actual computing environment. 

Boland discusses a similar data representation as that described in Shapiro, i.e. a process 
waiting for data from another process does not become runnable until that data has become 
available. Thus, Boland is particularly relevant in providing a scheduling mechanism that works 
with the data model of Shapiro. Once the required information has become available, Boland 
activates the process and assigns it to the next available processor. It would have been obvious 
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to one of ordinary skill in the art to use Boland's scheduling mechanism with the data model of 
Shapiro since it would provide a way of scheduling processes immediately once input slots have 
been filled while also insuring that available processors do not remain idle while there is work in 
the queues to be performed. 

8. As per claim 2, Shapiro teaches the invention as claimed, including a parallel processing 
method according to claim 1, wherein a master task grouping is defined by a plurality of task 
spaces (col. 1 lines 37-40) each of which contains multiple task objects and does not require 
passing of control from an external source in order to complete computation for the respective 
task space (col 13 lines 66-67). 

9. As per claim 3, Boland teaches the invention as claimed, including a parallel processing 
method according to claim 2, wherein all task objects of the task spaces which are in an "active" 
state are placed in a processing queue and each is assigned in turn to a next available 
"unoccupied" processor (col. 4 lines 19-22). 

10. As per claim 4, Boland teaches the invention as claimed, including a parallel processing 
method according to claim 3, wherein a master engine for the master task grouping maintains 
threads which track the processing of task objects in each of the task spaces (col. 1 lines 27-29). 

11. As per claim 5, Shapiro teaches the invention as claimed, including a parallel processing 
method according to claim 4, wherein the master engine for the master task grouping maintains 
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an internal space address assigned to each respective task object (col. 5 lines 15-21; col. 13 lines 
60-67). 

12. As per claim 6, Shapiro teaches the invention as claimed, including a parallel processing 
method according to claim 5, wherein a task object in one master task grouping can exchange 
data with a task object in another master task grouping by providing its internal space address 
indexed to its master task grouping (col 13 lines 60-67; col. 14 lines 16-21). 

13. As per claims 12-17, Shapiro teaches the invention as claimed, including a software 
programming method for performing processing tasks in parallel on a plurality of processors 
comprising the method steps of claims 1-6, respectively (col. 26 line 25). 

14. As per claim 18, Shapiro teaches the invention as claimed, including a software 
programming method according to claim 12, further comprising storing templates for different 
types of task engines, spaces, and objects in a library and utilizing the templates to generate 
software programming for a desired processing task (col. 1 lines 41-65). 

15. Claims 7-11 and 19-20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Shapiro in view of Boland in view of Hunt ("IDF: A Graphical Data Flow 
Programming Language for Image Processing and Computer Vision"). 
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16. As per claim 7, Hunt teaches the invention as claimed, including a parallel processing 
method according to claim 1 , wherein an identified task in computer graphics rendering includes 
shading an image frame of a scene (pg. 360, § 4.2 - Comments). 

17. It would have been obvious to one of ordinary skill in the art to add Hunt to the 
combination of Shapiro and Boland since the image processing algorithm described by Hunt is 
nearly identical to that of Shapiro. While Shapiro described the fundamentals of the Petri net 
data representation and its relevance to complex systems, Hunt provides a specific area of 
computing that suffers from computationally intensive tasks that are in great need of 
simplification. 

18. As per claim 8, Hunt teaches the invention as claimed, including a parallel processing 
method according to claim 7, wherein the shading task includes a master task grouping of 
shading task spaces each of which performs shading of a pixel in the image frame (pg. 355, § 3.6 
- Polymorphism; pg. 359, § 4 - Conclusions). 

19. As per claims 9-11, Hunt teaches the invention as claimed, including shading of pixels 
(pg. 360, § 4.2 - Comments) and compositing the shading results for pixels (pg. 355, § 3.6 - 
Polymorphism). 
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20. Hunt does not specifically teach shading pixels based upon ray shooting from light 
sources in the scene, the data-waiting slots wait for the return of data characterizing light emitted 
from a light source in the scene, or that rendering includes functions for receiving scene data for 
a "world map", defining scene objects in each frame, defining the pixels of an object in the scene 
intersected by an eye ray of a viewer, or tiling together the shading results returned by each of 
the master shading task groupings for respective objects in the image frame. However, these are 
well known features of image processing, which is the intended use of the disclosed 
programming language (pg. 352, Abstract; pg. 359, § 4 - Conclusion). The main feature of IDF 
as discussed by Hunt is the process by which the data flow is represented, wherein an execution 
node fires once all of its inputs are present (pg. 356, § 3.7 - Data Driven Scheduling). The 
particular image processing tasks are not discussed at length, as it would have been obvious to 
one of ordinary skill in the art that image processing includes numerous types of tasks that are 
computationally intensive and in need of a means of simplifying the way they are represented. 

21. As per claims 19-20, Shapiro teaches the invention as claimed, including a software 
programming method for performing processing tasks in parallel on a plurality of processors 
comprising the method steps of claims 7-8, respectively (col. 26 line 25). 

Response to Arguments 

22. Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new grounds of rejection. 
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Conclusion 



23, Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Syed J Ali whose telephone number is (571) 272-3769. The 
examiner can normally be reached on Mon-Fri 8-5:30, 2nd Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai T An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the TC 2 1 00 Group receptionist: 57 1 -272-2 100. 





Syed Ali 
April 19, 2005 



